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From (2*7) we see that the disturbances are all stable if /Q is negative, that is, if the density diminishes upwards, and that in the contrary case they are all unstable. The smallest admissible value of a is unity, and this corresponds to the greatest numerical value of n2. Contrary to what is met with in most vibrating systems, there is (in the case of stability) a limit on the side of rapidity of vibration, but none on the side of slowness. In the case of instability we are principally interested in the mode for which the instability is greatest, and this also corresponds to the unit value of a. When a is greater than unity, there are internal nodal planes, as appears from (24).
If I, k, and a are given, ri* is numerically greatest when j3 is such that
If I, a, ft be regarded as given, n2 increases numerically from zero when k is zero, up to a finite limit when k is infinite ; or, in the case of stability, as the wave-length diminishes from oo to 0, the frequency of vibration rises from 0 to a finite value, given by
»s = -^,  ................................. (28)
which is independent both of a and of I. These vibrations are isochronous with the vibrations of a pendulum whose length is equal to the distance between two strata of which the densities are as e : 1.
If the disturbance be not limited to two dimensions, we must write V(&2 4- k'2) for k2. The completely expressed value of w, corresponding to one normal mode of disturbance, is then
w =
sn
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).......(29)
We will now apply the solution to the investigation of the case in which the density for all values of z less than 0 is a-1, and for all values of z greater than Us o-2l the transition from the one density to the other being in accordance with the law cr = cr^z} so that
.(30)
When z > Z, w oc e~kz} so that for z — l, dwjwdz = — k; similarly for the lower fluid, when 2 = 0, dwjwdz — +k.    Thus, by (21), the boundary conditions are
= +k(A+B), whence, by elimination of A : B,
em>1 (mi + k} (m2 -k) = e™*1 (m2 + k) (ma - k)..    Thus if gM be the who weight sustained,
